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(57) ABSTRACT 

Apparatus and methodology to provide embossing of 
recycled pulp, which may contain contaminants such as glue 
or paper particles, without adversely affecting the processing 
machinery. This enables the recycled pulp to be embossed in 
a manner similar to that of non-recycled pulp which pro- 
vides an absorbency, softness and appearance to the finished 
product which compares favorably to paper products made 
from non-recycled pulp. The embossing is carried out by 
matched embossing rollers in which one of the rollers is 
relatively soft (Shore A hardness of|p-65) and the other 
roller is relatively hard (Shore A hardness above 90). 
Recycled pulp, even containing contaminants, may be 
embossed in this manner without causing excess wear or 
possible damage to the embossing rollers. 

7 Claims, 1 Drawing Sheet 
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APPARATUS AND METHODOLOGY FOR relatively soft Shore A (durometer) hardness of 40-65 and 

EMBOSSING FIBROUS-WEBS-CONTAINING the other roller is relatively hard Shore A (durometer) 

CONTAMINANTS hardness above about 90. The hard roll of the matched set 

may be a steel roll which is "off" of the Shore A hardness 

jCROSS -REFERENCE TO RELATED 5 scale. As used herein, the terminology having a Shore A 

. ... " T^tPPElCATTONS ■"" -'"->•■*-■- hardness of at least about^and the like or "greater than 

^ . ,. . ' . , , about 90" includes harder surfaces such as steel surface 

1ms apphcation claims the benefit of the filing date of whether or not a different hardness scale would be annH 
u.a. provisional Palent Application Serial No. WV1MI.76T. cable; As one of skill in the art will appreciate, a P&J 

filedQcL l5 x l999 ' ., — In hardness scale i s applicable to steel surfaces. Recycled pulp 

even co ntainin g contaminants, may be embossed in this' 

,..J:^^ manner with out causing excess wear or damage to the 

The inv e ntio n rel a te s t o em bo ssin g o f p aper^^ . embossing rollers. 

example, paper towels, toilet tissue and napkins, in which an As used herein a matched set of embossing rollers means 
. i?'^yj^\™^ ™8 CTmbinatiorus.usedjyhjdn is p^nQlj^L** 16 H ? ale embossin g elements, carried by one roller, are 
larly suitable* for , te"^hi^i'rjg'' or'y^e^ igddScli mad e - " " ^g^ved first and the female elements carried by the other 

-.fxorn^recydedpulp.. ... z -i - r ~ rollers are subsequently made from the male elements, or 

vice versa, so that both elements are virtually inverse or 
"": BACKGROUND OF'THE £ jNyE^C6i''' reciprocal images of each other within the practicalities of 

"1^.-1.. . , '■ , v ■. 20 nmufacturing tolerances. This is in contrast to ^nnrnatched r \ 

. Paper product, such as paper towels napbns and unlet embossing roUers in which the male and famuSS 
-«SS?-SP. widely used on a dady. bas«Tor_|j g nety,of dement* are not identical in shape, but still are «S 
household needs. Typ^y .such ^products, are- formed of a relative to each other in registry such that the^eEe 
fibrous elongated web which is either packaged in rolls or in i tl(M , . ■ „ „- 6 /. y CI |8«*ge- 

a folded stalk. THe fibrous webs are UsuaUy. embossed to , JZ?JS££*£ ""J"*** T^ 0 "" P m ^ W 
increase the bulk of the tissue , and, to improved 25 SX^SSS^ for embossing webs to will avoid 
absorbency sof^ ^^P^-^^^ould me web contain 

individual sheets, and in providm^uWdn&rstack or roll T . • * , 

package. Embossing can ^i^^^^^exM I ^ F 88 "* mvention 10 P»vide appa- 

plies of a web together. A commonly- used embossing A and methodoIogy fo J embossing paper products thai 
apparatus includes one or more steel, embossing roller! 30 ^ ssm ^ of "Cycled pulp without causing 

having male protuberancei^e^ the CX f SS Wear OT damage 10 P™**P* niachinery. 

embossed pattern, and a. corresponding- steel roller which 11 1S 311 object of ±e P^sem mvention to provide appa- 
includes matched or mated female recesses which are a three rams ^ methodol °gy f °r embossing paper products that 
dimensional mirror imgc.o^^^e.Wmberances. Hie [ penmt older embossin g machinery having matched 
web passes between -th'e mp. tgffitf^l^ Ind female 35 embossin S rollers 10 retrofitted with a matched roller that 
embossing rollers such that the embossed pattern is imparted Can accommodate P^P ^ ^ C0Dlain contaminants, such 
to the web; ^"^^ ' as recycled pulp. 

RecOTtlyrravra " BACKGROUND ART 
greater amounts f of recydledrpiilp in the production of paper 40 U.S. PaL Nos. 5,503,896 anci 5,529,563, both to Veith et 

products. . Howeyer^^eijeconornies^of recycling make it al., disclose methods for embossing webs using unmatched 

practically -tapp's^Ble to remove all contaminants from the male and female embossing elements which are preferably 

recycle j^p.^ pulp often contains made by laser en^vmg-ntoW^ roUs (see, e.g 
contamin ants suc ^as'.^cles of glue and small pieces of col. 3, lines 49-52 of U.S. PaL No. 5,503,896). The male and 

plastiq which.;adBere. to tEe pulp, and which are known as 45 female emD^singrelefm'mte'.'can bemade of different mate- 

"stickies". These: contaminants when passed through the rials. For example,, the male elements can be made of steel, 

embossmgrroUer^/of ..'paper production equipment may and the female. elements,can Lbe composed of a deformable 

adhere :to, .^or .become 'lodged in, the protuberances or mate rial,: such: as r ubber, or.vice versa (see, e.g., col. 4. lines 

recesses of the rollers causing excess wear and possible 3-5 of U.S. PaL No; 5303;896); The web can be any web 

damage ; to the embossing rollers, thus negating the savings 50 suitable ibr;embossing,.including paper, tissue, nonwoven, 

had#om-the^e of recycled materials. If on the other hand, films, lanrinates^ ^ comMr^ons merebf and the like (see, e.g., 

the clearance|pmbossing machinery are adjusted to accom- col. 4, lines jO-13 of ,U.S: Pat No. 5,503,896). 

modate possffile contaminants in the recycled pulp, the U.S, PaL Nb: ' 5,72^458 to Schulz (the'inventor herein) 

qualities- of the finis hed paper product may be adversely disclose*; an .embossing method wherein two plies of web 

affected, which will rendersuch recycled pulp based prod- g^ nuie i ial/aie ^ multi level embossed between rigid engraved 



- — r- j r-'r -- — 3D imuciidi joic uimuicvci cmoosseo octween ngia engraved 

UCU „!^. c °?^ l ^y a ^ cUve - emfessmg^ svand backup embossing roUs. The backup 
The present invention is directed to apparatus and meth- . emoossing roils* can be composed of laser engraved rubber 
odology to provide embossing of recycled pulp without ^ (see ^ e . jg r , cb i^iine 64 and col. 4, lines 56-57 and 67). The 
Aversely affecting the processing machinery. This enables non-backup embossing rolls are generally composed of steel 
t rie n^cia rflu^Lta with laser-engraved rubber rolls (col. 

r— ^--r^roi .uuu lecyciea pmp wiucrl^vTae rarr^o rij t ^ embossing rolls may have a 

and appearance to the finished product which compares niirror. image" engraving of the embossing partem on the 
favorably. tn papfti^mdii^ Tt^-^.^ptn-hark»p . ^^bossing rolls (col. 4, lines 64-66). The 

has been found.mat .recycled, pulp^caa-be^embossed^ can be used to make toilet tissue and 

manner comparable to that of non-recycled pulp, even if it 65 paper towels (col. 3, lines 53-54). 
contains contaminants, if the embossing is carried out by U.S. Pat No. 5,269,983 to Schulz (the inventor herein) 
matched embossing rollers in which -one -of-the. roUersJs_... ..describes a method of embossing involving a mated pair of 
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resilient and rigid embossing rolls. According to the '983 
patent a laser can be utilized to form recesses in a resilient 
roll such that the resilient roll receives protuberances of a 
"rigid male embbssiiig "roll-when the rolls are placed in 
contact 5 
BRIE F DE SCRIPT ION qf THE DRAWINGS 

For a better understanding of the invention reference is 
made to the following drawings which are to be taken in 
conjunction with the detailed description to follow: ' 10 
-^FIG- 1-is- a .side-view of a -paper product embossing 

"apparatus in accordance with the present-invention. 

FIGS. 2a and 2b illustrate the nip between the processing 

-rollers-with.EIG-2fl-showing the.embossing of a portion of 
a web that is free of contaminating particles and FIG. 2b 
showing .me.emKossing^of a portion of a web that includes 
a contaminating particle. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



20 



FIG. 1 illustrates theembossing apparatus 10 of the 
present invention which^fincludes a pair of supply rolls 12, 
14 which supply the fibrous web to be embossed. While a 
pair of supply rolls is shown, to form a two-ply web 16, it 25 
is to be understood that multiple supply rolls may be 
provided for any desired number of plies or a single roll may 
be utilized to provide a single ply web or a multi-ply web in 
which the plies have been previously joined. A first emboss- 
ing roller 18 is provided which has a "hard" outer surface 30 
having a plurality of protuberances 20 corresponding to the 
desired embossing pattern. The protuberances 20 are shown 
representatively, and may take any desired form, shape or 
number in accordance with the present invention. A second 
"soft" embossing roller 22 is provided having a deformable 35 
outer surface with female portions or recesses 24ir K^idcds> 
which are matched to the embossing pattern of the protu- 
berances 20, such that as the rolls 18,22 are in rolling 
engagement, the protuberances 20 of the rigid roll enter the 
recesses 24 of the resilient roll. The hard and soft rolls thus 40 
cooperate to form the embossed pattern on the web. A 
hydraulic system may be provided as shown schematically 
by blocks 26,28 to allow for separation of the rolls, for 
example, to allow initial feeding and registration of the web 
between the rolls, and to urge the rolls together for the 45 
embossing operation. A nip 30 is formed between rollers 
18,22 and can be adjusted by the hydraulic systems 26,28. 
Web 16 after being embossed, may then proceed to further 
web processing machinery such as a perforation roller 32. 

In accordance with the present invention it has been found 50 
that if one of the matched pair of embossing rollers is formed 
from material that is less hard than the material of the other 
embossing roller, webs containing contaminants can be 
embossed without excess wear or damage to the embossing 
rollers. Specifically, the "hard" roller should have a Shore A 55 
--hardness -greater, than about 95 (including steel), preferably 
95-99 for laser engraved rolls. The "soft" roller should have 
a Shore A hardness of 40-95 and preferably in some 
embodiments 40-85 or 40-75 or even more preferably 
40-65. The particular material used for either roller is not 60 
critical, for example, the hard roller could be steel, or a hard 
„ mbbex:oxj?lasj;ic. The soft roller is, pref erably natural rubber 
"butrcan 'also be synthetic rubber or plastic. A Shore A 
hardness of 60-65 is particularly useful in some embodi- 
ments. A natural rubber can readily be made into a mirror 65 
image of the other roller by a laser process to "read" the 
protuberances or recesses and "burning" away the rubber. 



Such a process is described in U.S. Pat. No. 5,269,983 issued 
to Schulz (the inventor herein), the disclosure of which is 
hereby incorporated by reference as if fully set forth herein. 

In a particularly preferred method of the invention, there 
is provided a method for embossing a fibrous web contain- 
ing contaminants to improve the bulk and softness of the 
web by passing the web through a nip formed by a pair of 
rotating rollers, wherein the contaminants will not damage 
the rollers, the method comprising the steps of a) providing 
a Jrst embossing roller having an outer surface, said outer 
having a plurality of male protuberances thereon corre- 
sponding to a ftesired embossed pattern; b) providing a 
second-embossing roll having an outer surface having a 
phiralit v of-female rece ssed portions which are matched to 
tFemale protuberances of the first roll; c) wherein at least 
one of said first and second embossing rollers is a laser 
engra ved "roll er and has a Shore A hardness from about 
40-95; and d) placing the rolls in contact to form a nip 
between the rolls, with the protuberances of the first roll 
entering the recesses of the second roll as the rolls rotate 
together; and passing a fibrous web through.the.nip formed 
by the rolls to emboss the web wherein thejoller having the 
Shore A hardness of 40 will deform if any- contaminants are 
encountered in the fibrous web.- More typically, at least one 
roller will have a Shore A hardness of from 40-85 or 40-75 
with perhaps a Shore A hardness of from 40-65 being 
particularly preferred. 

FIGS. 2a and 2b illustrate nip 30 between rollers 18, 22 
as they act on web 16. In FIG. 2a the portion of web shown 
16 is free of any (S conj^rniiiants1i^& seen that web 16 is 
embossed between the protuberances 20 of roller 18 and the 
recesses of roller 24 as web 16 is deflected therebetween, 
with the gap defined as the distance between rollers 18, 22. 
In FIG. 2b the portion of web shown 16 includes a con- 
taminating particle 40, such as a particle of glue or plastic^ 

is seen that web 16 is again deflected between the 
protuberances 20 of roller 18 and the recesses of roller 24, 
however particle 40, which may be non-compressible, will 
also be lodged between protuberance 20 and recess 24. 
However, as roller 22 is formed from deformable material a 
temporary recess 42 will be formed in recess 24 of roller 22 
which permits particle 40 to pass without damaging rollers 
18,22. If both rollers were formed from harder material 
contaminants would easily damage, or become lodged in, 
the rollers. 

From the point of view of the operation of the present 
invention it is irrelevant whether the soft roller is the male 
roller (having the protuberances) or the female roller 
(containing the recesses). However from a practical 
viewpoint, it islikely to be less expensive to manufacture the 
female roller from rubber as this will generally require the 
removal of less material in the laser engraving process. The 
present invention may be easily implemented on older 
embossing equipment as the only change required is the 
replacement of one of the rollers in each embossing pair. The 
embossing roller's drive equipment, roller diameters and 
lengths as well as spacing will all remain unchanged. 
Furthermore, the size and type of the individual embossing 
elements are not limited by the present invention as both 
micro embossing and macro embossing of fibrous webs can 
be undertaken. 

The present inv ention is applicable as welUo the updating 
of older embossing machinery having matched steel rollers. 
One of each of the matched pair of rollers can be removed, 
and by the laser reading and burning process described 
above, a new soft roller can be created to match the steel 
roller which may then be installed in the embossing equip- 
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menL In this manner older equipment otherwise unsuitable 
for the embossing of recycled material can be utilized to 
carry out the present invention thus extending the useful life 
of the equipment. 

The present invention is also applicable to embossing 
'machinery" using unmatched rollers* in " which one of the 
rollers is replaced by a soft roller having the hardness 
_parameters„set^or^aboye.„J:i^ 

soft rollers having a Shore A (durometer) hardness of 40-65 
and a Shore A hardness of 60 and preferably of about 80 
could also be~usecVt6~efnboss recycldd pulp without damage 
contaminants in accordance with the present inven- 

The invention has been described with respect to pre- 
ferred embodiments. However, as those skilled in the art will 
recognize, modifications" and variations" in the"specific 
details which have been described and illustrated may be 
resorted to without departing from the spirit and scope of the 
invention as defined in the appende d claims. 

What is claimed is: 

1. A method for embossing a fibrous web incorporating 
recycled pulp containing contarninants to improve the bulk 
and softness of the web by passing the web through a nip 
formed by a pair of rotating rollers, wherein the contami- 
nants will not damage the rollers, the method comprising: 

a) providing a first embossing roller having an outer 
surface, said outer surface having a plurality of male 
protuberances thereon corresponding to a desired 
embossed pattern; 

b) providing a second embossing roll having an outer 
surface having a plurality of female recessed portions 
which are matched to the male protuberances of the 
first roll; 

c) wherein one of said first and second embossing rollers 
has a Shore A hardness of 40-65 and the other roller has 
a Shore A hardness of at least about 90; and 

d) placing the rolls in contact to form a nip between the 
rolls, with the protuberances of the first roll entering the 
recesses of the second roll as the rolls rotate together, 
and passing the fibrous web incorporating recycled 
pulp constraining contaminants — has been inserted 
before the word 'through"; through the nip formed by 
the rolls to emboss the web wherein the roller having 
the Shore A hardness of 40-65 will deform when any 
contaminants are encountered in the fibrous web such 
that a fibrous web including recycled pulp containing 
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contaminant will be embossed without causing excess 
wear or damage to the embossing rollers. 

2. The method of claim 1, wherein the step of providing 
a second roller includes utilizing a laser to form the recesses 
in the second roll, by removing portions of the material from 
the outer surface. 

3. The method of claim 1, wherein the roller having a 
Shore A hardness of 40-65 comprises material selected from 
the group consisting of natural rubber, synthetic rubber and 
plastic. 

4 The method of claim 1, wherein the roller having a 
Shore A hardness of at least about 90 is constructed of steel. 

5r*nie~method according to claim 1, wherein the con- 
taminants in the recycled pulp include stickies. 

6. A method for embossing a fibrous web incorporating 
recycled pulp containing contaminants to improve the bulk 
and softness of the web by passing the web through a nip 
formed by a pair of rotating rollers, wherein the contami- 
nants will not damage the rollers, the method comprising: 

a) providing a first embossing roller having an outer 
surface, said outer surface having a plurality of male 
protuberances thereon corresponding to a desired 
embossed pattern; 

b) providing a second embossing roll having an outer 
surface having a plurality of female recessed portions 
which are matched to the male protuberances of the 
first roll; 

c) wherein at least one of said first and second embossing 
rollers is a laser engraved roller and has a Shore A 
hardness of from about 40 to about 65; and 

d) placing the rolls in contact to form a nip between the 
rolls, with the protuberances of the first roll entering the 
recesses of the second roll as the rolls rotate together, 
and passing the fibrous web incorporating recycled 
pulp containing contaminants^Hal^been^insef^ed — Z$ 
before:me:^yon^ the nip formed by 

the rolls to emboss the web wherein the roller having 
the Shore A hardness of from about 40 to about 65 will 
deform when any contaminants are encountered in the 
fibrous web such that a fibrous web including recycled 
pulp containing contaminants will be embossed with- 
out causing excess wear or damage to the embossing 
rollers. 

7. The method according to claim 6, wherein the recycled 
pulp contains stickies. 



